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DETAILED ACTION 

This Office Action is in response to the Election response filed November 13, 
2006. Group I (claims 1-12) has been elected. 

Information Disclosure Statement 

The information disclosure statement filed July 8, 2003 fails to comply with the 
provisions of 37 CFR 1.97, 1 .98 and MPEP § 609 because several foreign patent 
documents referenced have not been translated to English. It has been placed in the 
application file, but the information referred to therein has not been considered as to the 
merits. Applicant is advised that the date of any re-submission of any item of 
information contained in this information disclosure statement or the submission of any 
missing element(s) will be the date of submission for purposes of determining 
compliance with the requirements based on the time of filing the statement, including all 
certification requirements for statements under 37 CFR 1 .97(e). See MPEP 
§ 609.05(a). 

Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the plurality of power 
and/or electronic components of claims 1, 7, 8-10, and 12 (also the details of the 
stacked orientation of this claim), must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
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replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Mattman et al. (EP 1 249 869) in view of Asai et al. (US 4,521 ,476) and Liederbach (US 

3,714,709). 

Regarding claim 1, Mattmann shows an electronics unit, comprising: 
a low multi-point metallic mount [1]; 
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an insulating layer [2] arranged on said mount; 

a conductor track system [4,5,6,7, which is a thick film type conductor, see 
English abstract] on said insulating layer [2]; and 

electronic power components [9, it is well known to use several power devices in 
a single circuit or system, see elements 66 of Figure 14 of Morita et al. (Us 
2002/0074651)] arranged on said conductor track system [4,5,6,7]. Mattmann does not 
show an insulating layer comprises a sintered electrically insulating polymer layer and 
also does not specify the conductor track system is comprised of a sintered glass frit 
with a noble metal filling. Asai shows (e.g. Figures 5-8) an insulating layer comprises a 
sintered [it is well known in the art that epoxies are cured by the application of heat, see 
line 7 of paragraph 0030 of Sakamoto et al. (US 2002/0020554)] electrically insulating 
polymer layer [1, which is used to connect conductor tracks 3' to metal base 8]. Asai 
teaches the benefits of having an insulating layer which is comprised of a sintered 
electrically insulating polymer layer as a material which can be used to permit high heat 
conductivity [column 2: line 60 to column 3: line 4]. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to include the insulating 
layer comprising a sintered electrically insulating polymer layer arranged on said mount 
in the invention of Mattman as suggested by Asai because the insulating layer can be 
used to permit high heat conductivity. Liederbach shows an electronic system which 
has a conductor track system [4,6,8,10,12,14] is comprised of a sintered glass frit with a 
noble metal filling [column 3: lines 8-31]. Liederbach teaches the benefit of using a 
conductor track system is comprised of a sintered glass frit with a noble metal filling to 
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allow for screen printing pattern transfer [column 2: lines 55-65]. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
the conductor track system is comprised of a sintered glass frit with a noble metal filling 
in the invention of Mattmann as suggested by Liederbach to allow for screen printing 
pattern transfer. 

Regarding claim 2, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1 . Liederbach, wherein said noble metal filling comprises one 
of a silver filling and a filling containing silver [column 3: lines 8-31]. 

Regarding claim 3, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1 . In addition, Liederbach shows wherein said glass frit is a low 
melting-point glass frit [shows the use of borosilicate glass frit, column 3: lines 22-27, 
which is well known to be a low melting point glass, see column 7: lines 18-27 of Pryor 
etal. (US 4,821,151)]. 

Regarding claim 4, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 2. In addition, Liederbach shows wherein said glass frit is a low 
melting-point glass frit [shows the use of borosilicate glass frit, column 3: lines 22-27, 
which is well known to be a low melting point glass, see column 7: lines 18-27 of Pryor 
etal. (US 4,821,151)]. 

Regarding claim 5, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1. In addition, Mattmann shows wherein said mount [1] is 
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made of a material from the group consisting of aluminum and an aluminum alloy [see 
English abstract]. 

Regarding claim 6, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1. In addition, Mattmann shows wherein said mount [1] 
comprises cooling ribs [protrusions on bottom surface]. 

Regarding claim 7, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1 . In addition, Mattmann shows wherein said power 
components [3] comprise at least one of power semiconductor elements and driver 
components [see English abstract]. 

Regarding claim 8, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1 . In addition, Mattmann shows comprising at least one of 
electrical and electronic components [9] arranged on the conductor track system 
[between 6 and 7]. 

Regarding claim 9, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 8. In addition, Mattmann shows wherein said power 
components [3] and said at least one of electrical and electronic components [9] are 
conductively connected to the conductor track system by bonding [both are bonded to 
conductor tracks 4,6,7]. 

Regarding claim 10, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1 . In addition, Mattmann shows wherein said power 
components [3] and said at least one of electrical and electronic components [9] are 
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conductively connected to the conductor track system by bonding [both are bonded to 
conductor tracks 4,6,7]. 

Regarding claim 1 1 , Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1. In addition, Asai shows wherein said electrically insulating 
polymer layer [1] has a thickness of about >20 urn [column 4: lines 52-55]. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mattman 
et al. (EP 1 249 869) in view of Asai et al. (US 4,521 ,476) and Liederbach (US 
3,714,709) in further view of Akram (US 6,417,027). 

Regarding claim 12, Mattmann in view of Asai and Liederbach show the 
electronics unit of claim 1 . Mattmann, Asai, and Liederbach do not show: 

a further insulating layer comprising a sintered polymer arranged on said 
conductor track system and on said electronic power components; a further conductor 
track system comprising a sintered glass frit with noble metal filling arranged on 
said further insulating layer; and further electronic power components arranged on said 
further conductor track system. Akram shows (e.g. Figures 1-4 and 8) a further 
insulating layer comprising a sintered polymer [insulator portion of 12, column 4: lines 
23-35, uses polyimide, which is well known as a thermosetting material, see column 9: 
lines 24-29 of Meissner et al. (US 5,264,326)] arranged on a conductor track system 
[25] and on electronic power components [14]; a further conductor track system [portion 
of 12, made of conductive polymer thick film, column 4: lines 46-52]; and 

further electronic power components [14, column 4: lines 15-25] arranged on said 
further conductor track system [12]. Akram teaches the benefits of stacking insulators, 
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conductor tracks, and extra devices to facilitate high density stacking of semiconductor 
devices [column 1: lines 15-18] as suggested by Akram. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have used the 
further insulating layer comprising a sintered polymer arranged on said conductor track 
system and on said electronic power components; a further conductor track system 
arranged on said further insulating layer; and further electronic power components 
arranged on said further conductor track system in the invention of Mattmann in view of 
Asai and Liederbach as suggested by Akram in order to facilitate high density stacking 
of semiconductor devices. Akram does not show the specific constituents of the 
polymer thick film conductor track system. However, Liederbach discloses that sintered 
glass frit with a noble metal filling is a known material for conductive polymer thick films. 
The applicant is reminded in this regard that it has been held that mere selection of 
known materials generally understood to be suitable to make a device, the selection of 
the particular material being on the basis of suitability for the intended use, would be 
entirely obvious. In re Leshin 125 USPQ 416. 

Fax / Telephone Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eduardo A. Rodela whose telephone number is (571) 
272-8797. The examiner can normally be reached on M-F, 9:00AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/615,134 Page 9 

Art Unit: 2826 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Eduardo A. Rodela 
Examiner ^ 
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Beschreibung 

Anordnung zur Kuhlung eines Leistungs-Halbleiterele- 
mentes 

[0001] Die Erfindung betrifft eine Anordnung zur Kuh- 
lung eines Leistungs-Halbleiterelementes. 
[0002] Zur Ableitung der in Leistungs-Haibleiterele- 
menten entstehenden Warme werden meist Kuhlkorper 
aus Aluminium verwendet. Dazu ist eine gut warmelei- 
tende Verbindung zwischen dem Leistungs-Halbleiter- 
element und dem Kuhlkorper erforderlich, wobei in der 
Regel zusatzlich eine elektrische Isolierung benotigt 
wird! Urn den Warmewiderstand zwischen dem Lei- 
stungs-Halbleiterelement und dem Kuhlkorper mdg- 
lichst gering zu halten, sind verschiedene Pasten und 
Kleber, die im Bedarfsfall auch leitend sind, bekanntge- 
worden. Dennoch haben die Warmeubertragungsmedi- 
en den groGten Anteil am Warmewiderstand des ge- 
samten Aufbaus. 

[0003] Aufgabe der vorliegenden Erfindung ist es, ei- 
nen guten Warmeubergang zwischen dem Leistungs- 
Halbleiterelement und dem Kuhlkorper bei gleichzeiti- 
ger zuverlassiger elektrischer Isolierung sicherzustel- 
len. 

[0004] Diese Aufgabe wird erfindungsgemaB da- 
durch gelost, daB auf einem Aluminiumtrager eine Iso- 
tierschicht aus keramischem Werkstoff aufgebracht ist, 
auf welcher das Leistungs-Halbleiterelement angeord- 
net ist. Vorzugsweise ist dabei die Isolierschicht mit ei- 
nem plasma-chemischen Verfahren aufgebracht. Eine 
Schichtstarke von vorzugsweise 5 aem bis 30 asm er- 
moglicht eine ausreichende elektrische Isolation bei ei- 
nem moglichst geringen Warmewiderstand. 
[0005] Eine vorteilhafte Ausgestaltung der erfin- 
dungsgemaBen Anordnung besteht darin, da(3 das Lei- 
stungs-Halbleiterelement auf einer leitenden Schicht 
auf der Isolierschicht angeordnet ist. Die leitende 
Schicht kann eine ubliche direkt - beispielsweise durch 
Siebdruck bzw. Dosieren - oder indirekt mit Abziehfolie 
aufgebrachte Leiterbahn sein. Zur Vervolistandigung 
der das Leistungs-Halbleiterelement beinhaitenden 
Schaltung konnen in gleicher Weise auch weitere Lei- 
terbahnen vorgesehen sein. 

[0006] Die erfindungsgemaBe Anordnung hat den 
Vorteil einer besseren thermischen Anbindung des Lei- 
stungs-Halbleiterelementes an den Kuhlkorper und da- 
mit einer Reduzierung des Warmewiderstandes. Es 
konnen bei gleichen Leistungsanforderungen kleinere 
und damit kostengunstigere Leistungs-Halbleiterele- 
mente eingesetzt werden. Die Erfindung ermoglicht wei- 
terhin eine Mischung zwischen Standardelektronik und 
Direktschicht auf Aluminium, wobei zur Verbindung 
Dickdrahtbonden geeignet ist. 
[0007] Weitere vorteilhafte Ausgestaltungen beste- 
hen darin, daB die leitende Schicht mit bei niedrigen 
Temperaturen schmelzenden Dickschichtpasten oder 
mit elektrisch leitfahigem Klebstoff hergestellt ist. 



[0008] Die erfindungsgemaBe Anordnung kann auch 
dahingehend weiter gebildet sein, daB auf der Isolier- 
schicht ferner Schichtwiderstande angeordnet sind, die 
aus Polymer-Pasten bestehen. 

5 [0009] Die Erfindung laBt zahlreiche Ausfuhrungsfor- 
men zu. Eine davon ist schematisch in der Zeichnung 
dargestellt und nachfolgend beschrieben. 
[0010] Die Zeichnung stellt das Ausfuhrungsbeispiel 
schematisch dar, wobei wegen der besseren Erkenn- 

w barkeit die Schichten starker als in Wirklichkeit darge- 
stellt sind. Auf einem Kuhlkorper 1 aus Aluminium ist 
eine isolierende Schicht 2 aus Keramik aufgebracht. 
Darauf befindet sich eine leitende Schicht in Form von 
Leiterbahnen 4 bis 6. Die Leiterbahn 5 tragt das Lei- 

is stungs-Halbleiterelement 3, das elektrisch einerseits - 
vorzugsweise durch Loten - mit der Leiterbahn 5 und 
andererseits uber einen Bonddraht 8 mit der Leiterbahn 
4 verbunden ist. 

[0011] Die weiteren Leiterbahnen 6 und 7 sind uber 
20 einen Dickschichtwiderstand 9 miteinander verbunden. 



Patentansprtiche 

25 1 . Anordnung zur Kuhlung eines Leistungs-Halbleiter- 
elementes, 

dadurch gekennzeichnet, daB 

auf einem Aluminiumtrager (1) eine Isolierschicht 
(2) aus keramischem Werkstoff aufgebracht ist, auf 
30 welcher das Leistungs-Halbleiterelement (3) ange- 
ordnet ist. 

2. Anordnung nach Anspruch 1 , 
dadurch gekennzeichnet, daB 

35 die Isolierschicht (2) mit einem plasma-chemischen 
Verfahren aufgebracht ist. 

3. Anordnung nach einem der Anspriiche 1 oder 2, 
dadurch gekennzeichnet, daB 

40 das Leistungs-Halbleiterelement (3) auf einer lei- 
tenden Schicht (5) auf der Isolierschicht (2) ange- 
ordnet ist. 

4. Anordnung nach Anspruch 3, 
45 dadurch gekennzeichnet, daB 

die leitende Schicht (5) mit bei niedrigen Tempera- 
turen schmelzenden Dickschichtpasten hergestellt 
ist. 

so 5. Anordnung nach Anspruch 3, 

dadurch gekennzeichnet, daB 

die. leitende Schicht (5) mit elektrisch leitfahigem 
Klebstoff hergestellt ist. 

55 6. Anordnung nach einem der vorhergehenden An- 
spriiche, 

dadurch gekennzeichnet, daB 

auf der Isolierschicht (2) ferner Schichtwiderstande 
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(9) angeordnet sind, die aus Polymer- Pasten beste- 
hen. 
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BASIC-ABSTRACT: 



NOVELTY - The cooling device comprises an aluminum carrier (1) to 
which an 

insulating layer (2) made of ceramic material is applied. The power 
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semiconductor device (3) is arranged on the insulating layer. The 
insulating 

layer may be applied using a plasma- chemical technique. The power 
semiconductor device may be arranged on a conductive layer (5) on the 
insulating layer. The conductive layer may be made from a thick- film 
paste 

that melts at low temperatures, or from conductive adhesive. Film 
resistors 

made of polymer paste may be arranged on the insulating layer. 

USE - For cooling a semiconductor device using a heat sink . 

ADVANTAGE - Good heat transfer between the power semiconductor device 
and the 

heat sink, while ensuring reliable electrical insulation. 

DESCRIPTION OF DRAWING (S) - The drawing shows a cross -sectional view 
of the 
device . 

Aluminum carrier 1 
Insulating layer 2 
Power semiconductor device 3 
Conductive layer 5 
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